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Fleld mapping by J.S. Kelley and C.M. Molenaar, 1984 and 1985
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INTRODUCTION EXPLANATION OF MAP UNITS

This map presents information relevant to published syntheses. The map shows new mapping, The map includes map units that are widely recognized H@hostratigraphic units.and compound map
location of critical field relations, and the degree of extrapolation from previous mapping in the unéts, In areas of “tgde s'tructuralfcotmpl?xits{, 5100']9 U'f;lts :(l;Ch as widely recogmzed{ormanor):ed

ral style and framewaork of the Sadlerochit Mountains and adjacent and groups are mapped. In areas of structural complexity and poor exposure, map units compri
Lﬁ?a';?reta“"" e : of two or more lithostratigraphic units, the elements of which are mapped as formations or _’—— Area of this map
intervals within formations elsewhere in the map area, are used.
Compound map units show the distribution of particular stratigraphic sequences without regard to
poor ly exposed structures. Imbricate faulting, detachment folding, and limited exposure preciude
mapping most elements of compound map units individually beyond the confines of isolated
outcrops and at very large map scales.

Mapping compiled here was conducted by the authors during field jnvestigations in 1984 and
1985, The field investigations were part of the U. 5. Geological Survey's contribution to a study of
the Arctic National Wildlife Refuge mandated by Section 1002 of the Alaska National Interest Lands
Conservation Act of 1980. The mapping was done between July 12and 17, 1984 and July 1 and

181985 Compound map units infer the distribution of major structural blocks. Structural repetition of a Mt Michulson
, 1980%. lithostratigraphic sequence within each compound map unit imp1ies that the compound units i s 0'00 e

The purpose our field investigations wes to gain insight into the structural style and framewark of correspond to structural blocks separated by decollement from adjacent map units. Since a major Py, i

areas adjacent to the coastal plain of the Arctic National Wildlife Refuge. Syntheses of our purpose in producing the map 1s to show structural relations, compound map units are extensively _ LS AN

observations were presented in Kelley and Molenaar ( 1985), Kelley and Foland ( 1 987), and employed. The distribution of thrust faults that repeat the stratigraphic sequence of compound g N

Kelley and others ( 1987). : map units are shown where possible to illustrate structural repetition within compound map units 3

Quadrangle Location

This compilation compr ises original mapping by the authors and field-checked mapping of Reiiser
and others ( 1970 and 1971). The map also shows the Jocation of part of seismic line 14, the
means of extrapolating field relations in the Sadlerochit Mountains to the the subsurface geology of
the adjacent coastal plain (Kelley and Foland, 1987; Kelley and others, 1987).

DESCRIPTION OF MAP UNITS
CORRELATION OF MAP UNITS

This compound mapping unit includes undifferentiated Hue Shale and pebble shale unit (see ‘
Quaternary alluvium. This unit comprises fluvial gravel in active stream channels and fluvially descri ugn of mmg‘;dug} units). The unit includes between a 700 toq 000 foot (215 and 300 m) Sagisrouhil Group. (Lawse Teisenic o Permian). The group compr ises the Echooka Formation and )
Qal deposited gravel underlying floodplains adjacent to active stream channels & : t S ety steals, Th overlying Ivishak Formation and is between 600 and 800 feet ( 180 to 240 m) thick. The Echooka Qal Qls Qd
: thick sequence of mechanically incompetent and ? ructura \t/)comfpt?x sha Vﬂ? rath& e s:guence Formation is predominantly sandstone and siltstone that is locally conglomeratic. Sandstone in the
Lﬁs‘{ﬁ%‘uca?:?’"‘:gmﬂpw folding and thrust faulting a number of times within the mapp Echauks Formation s pyr itc reddish-brown-weathering, and greater than 100 feet (30 m)
; : hick. lvishak Formation consists of the Kavik and Ledge Sandstone Members. The Kavik Member
die Quaternary lands1ide deposit. This deposit consists of 1imestone and dolomite rubble including | consfsts of medfum- to dark-gray silty shale and siltstone that grades into the overlying Ledge
large biocks der fved frrom the Lisburne Group. Sandstone Member. The Ledge Sandstone Member is predominantly fine- to medium-grained The
Kemik Sandstone ( Lower Cretaceous). This formation is between O and SO feet ( 15 m) thick and Pard. resistant-weathering, quartzose, pyritic, and reddish-brown-weathering sandstone The
consists of predominantly Tight-gray , very fine to fine-grained, medfum - o thick -bedded, locally Sadlerochit Group unconformably overdies Lisburne Group; abrupt contrast between underlying TKe/Kh
Quaternary deposits. This unit mostly comprises thin deposits of heterolithic fluvially deposited cross bedded, hard, and indurated quartzose sandstone with abundant chert grains. Thin pebble Taht-aray 1imestone and dolomite of the Lisburne Group and over lying dark -reddish-brown-
Qd debris underlying prominent terraces and overlying shallow-dipping erosional surfaces cut in conglomérate beds are common at or near base of the formation. The formation contains trace wgathgring clastics of the Sadlerochit Group marks the gontact yay Kh
bedrock. fossils, sparse bivalves, and in a nearby area, the ammonite Simbirskitesof Hauterivian (Early i
Cretaceous) age. The lower contact is a regional unconformity along which subjacent rocks are Kh/ Kp
4 . progressively truncated to the north. The upper contact is sharp but conformable with pebble
(f:anmrzg F o‘r‘matlgrsmesj Upper Cretweglrj]s tfo Palt:qcene) Only the ltowgr 2 ,00'(]) {eet (d 600 dg} ) of " shale unit. The formation was probably deposited under shallow marine conditions. Kp
ormation is exposed in map area. The formation comprises interbedded shale and sanastone. Shale Lisburne Group ( Pennsylvanian and Mississippian). The group consists of the Alapah Limestone
}?nsg—m::a ?2;; ;?:E%é?u%gsayv:xsez;g;(lwpéimgf‘sﬁgt’o%dtgg?t&n112;l Sao?:gﬁ?:?nlsrmﬁ%grgfme Yo and over lying Wahoo L imestone and comprises about 1500 feet ( 460 m) of mainly carbonate
T g g picotly g strata. Light-gray-weathering, medium- to dark-gray, and locally cherty limestone, dojomitic
inches (cm) to a few feet (m) thick; most beds are massive to laminated and have shar p basal 1 : : : :
TKc , . . : , — imestone, and dolomite make up most of the section. The group includes small amounts of limy Ko/ Kk/ KJk Kk
T contacts with common groove casts and minor flute casts. Carbonaceous debris is common. The Kingak Shale ( Lower Cretaceous and Jurassic but probably only the Jurassic part is present in S W shale and shaly Timestone. Specifically, Armstrong and Mamet (1977) report pelletoidal P
unit includes turbidites ( See Molenaar and others, 1987). Parts of unit containing more map area). Thickness of the formation in the map area fs uncertain owing to 1imited exposure but I ——IpMmiI—T packstone and grainstone 'bryozoan and 'pelmatozoan mudstone and wackestone, bryozoan and
sandstone are more resistant to erosion; shalier parts are less resistant to erosion and have probably is less than 300 feet (90 m).The formation is mostly dark-gray to black, fissile, | — pelmatozoan packstone and wackestone, and ool tic packstone and grainstone oo eaiasioet A
1imited exposure. Unit 1s deformed into open synclines and narrow and faulted anticlines. noncalcareous, and clayey to silty shale with subordinate amounts of siitstone. Ripple-cross- sections in the Sadlerochit Mountains "The weather ing profile of the group commonly consists of &
Sandstone of the Canning Formation occurs subjacent to poorly developed north-nor thwest- bedded, bur-rowed sfltstone s common in the outcrop in section 28, T.4N. R.31E. Ironstone massive-weathering basal interval  thick -bedded and positive weathering upper haif, anda KJk
dipping cuestas along southern margin of the formation. concretions are common to rare throughout the formation. The formation contains belemnites and rubbly intervening interval between the two positive weathering intervals. :
less commonly ammonites. The Kingak Shale is unconformably overlain by Kemik Sandstone.
Hus Shale (L toU ondh ) Thisforinal e et e ottt Lower contact of the Kingak Shale fs conformable. The Kingak Shale as 1ncltéded in this maptum't- e
ue Shale ( Lower to Upper Cretaceous) This formation comprises interbedded shale, bentanite, occurs in a structurally uninterrupted sequence of Mississippian to Lower Cretaceous strata at | k
and lesser amounts of tuff in middle of formation. The formation is about 700 feet (210 m) thick Last Creek at the east g}:d of the sw%grocsﬁt Mountains. The ?(pi ngak Shale, in uncertain structural :}&‘L‘{gg:?; ﬁgggg}‘z%g Eﬂ:ﬂﬁh‘:p‘m; a;ha‘r?egor?:;‘f(:;kaﬁowlﬂsﬁt;i?:%igii‘xgﬁk ot
on south side of Sadlerochit Mountains and the depositional thickness in map area is probably relations to older strata,also occurs in isolated outcrops northeast of the Sadlerochit Mountains. maraon limestone, shale, sandstone, conglomerate, breccia, greenish-gray shale, and quartzose
comparable. The formation is structurally incompetent and complex. Shale is dark-gray to black, Mi e s T | edi) b dint
noncalcareous, mostly fissile, and bentonitic. The lower 100 to 150 feet (30 to 45 m) of the ﬁggﬁ?::eg g‘:p'g:'t]g';”ak Formation grades into a thin Kayak Shale (not mapped) at base and in(o Ks
formation fs highly radioactive shale ( gamma-ray zone). Immediately above the radioactive shale This compound map unit comprises undifferentiated pebble shale unit Lower Cretaceous), Kemik '
is a 20 to 25-foot-thick (6 to 8 m) interval rich in Inoceramus prisms (Inoceramus zone). Sandstone (Lower Cretaceous), and Kingak Shale (Lower Cretaceous and Jurassic) (see individual
White- to yellowish-brown-weathering soft bentonite occurs in beds as much s 6 inches (15 Ko/ Kk/ KJk— unit descriptions for description of individual lithostratigraphic units in this map unit). The
fﬁm r)“thick aﬁiint?f‘bfds egnthaEﬁ‘ngS in tgje f°%"§§§i°1"' The thf‘iS intg:bedttbd ‘ch Shatl)e ]and is » = sequence occurs in structurally repeated and imbrcate fault blocks made prominent by & Ps
ght gray, fine textured, hard, indurated, and thinly bedded; it weathers to red on rubble-cover repetitions of the Kemik Sandstone. Repetitions within this map unit are shown on the map by ¢ : : : .
i : AR piles atakturuk Dolomite ( Proterozoic ?). The formation consists of about 7,500 feet (2,500 m) of
hiiis {Refor to Maleneer and athers, 1967). distribution of the Kemik Sandstone, indicated by  dot pattern, and imbricate thrust faults. mostly dolomite and 1imy dolomite. The formation 1s probably Proterozoic in age; it lacks fosstis i S e
other than algal structures and underlies a formation that includes Cambrian fossils in the Shublik
{ ' e Mountains ( Blodgett and others, 1986). Dolomite is light medium gray to dark gray, light PMI
Lﬁ?gﬁg’;@?‘f&'gf‘t’g ‘Sg ‘;’;‘ét?g?;gglﬁ C??:;‘Sﬁ,.';%ﬂ;‘;{’:é;ﬁﬁng::;?f:f;slgﬂ,';f‘?ﬁ"oef) - Karen Creek Sandstome (Upper Triassic). The formation fs sandstone and stitstone. Sandstone is ok medium to light gray weathering, thin-bedded to massive but commonly laminated, cross-
Canning Formation andpg er half of Hué Shale ( see description of individul formatipons ). Unit is gray, hard, resistant-wsathering, very fine grained, and quartzose. The sandstone.grades to === Jaminated, and algal-1aminated, commonly vuggy, generally fine grained, gnd limy locally. Algal
AP e 30” peaganidhe Expgsures are mostly isolated, conspicuous, red-weathering Sib siltstone. Bedding fs thick to massive, commonly bioturbated, and locally contains small dark structures including stromatolites, pisolite beds, mud chip clasts, and silica-replacement are
[UTRSIKh | ToEe avel o Lt on ,‘T"ap S anrilic byymndm_n'wmle% = gl expos‘{;m A : burrows. The formation is fossiliferous, mostly bivalves. The formation is O to 25 feet (0 to 8 aharacteristic 1ithologic features of the formation. In thin section, dolomite, making up much of il
1444044447 cuts suggest that most of the low-lying areas are underlain by shale and scattered turbidites. This B m) thick in the northeastern Brooks Range; the only occurrence in the map area is 8 poorly the formation, appears to have been pelletoidal 1imestone devoid of shelly debris. The formation is
um‘t' may be as much as 1,000 feet (300 m) thick. The unit consists of shale, scattered ‘ exposed and probably very thin interval at Last Creek at gast end of Sadlerochit Mountains. ubiquitously fractured on scales ranging from handspecimen to outcrop scale. T it
tur_bi'dites. and tuff. The outcrop area is structurally intricate and the sequence making up the . _ Ve
unit is repeated numerous times by thrust faults and detechment folds. Sr%%bm; Formation ( Middle to Upper Triassic). The formation is between 0 and 500 feet (O to Undivided Precambrian(rocks. )Tms unit includes mostly clastit; rﬁkssgg lprob:ltnl:gamprotfriozoict :ge p€k
150 m) thick and consists of 3 members in ascending order: siltstone member, limestone As much as 2,000 fest (600 m) of these rocks may be expesed In the Sadieroc ountains; the
Pabble shale uni s § : oo 1i - : member, and clay shale member. The stitstone member is dark-gray to black, sooty, caicite base of the section is not exposed. The rocks of this unit possibly are structural ly complex. The
ebble shale unit.( Lower Cretaceous). This informal but widely recognized lithostratigraphic cemented, quartzose, organic, phosphatic, and regular bedded. The limestone and dolomite of the unit includes reddish-brown and greenish-gray argillite, orthoguartzite, and chert-quartz and
unit 1s between 200 and 300 feet (60 to 90 m) thick and 1s stity shale and siltstone in the lower limestone member 1S very silty, sandy, thin-bedded to massive, and interbedded with sooty biack ——pe—1 quartzite conglomerate. The rocks are Jocally highly sheared. Pencil cleavage is present locally. p€
?_ar tleznd grades upward to clay shale. Shale is dark gray to black, silty, nonfissile to poorly to dark-gray shale. The carbonate layers include coquina intervals of flattened and typically ] Some fine-grained rocks have phyllitic sheens on cleavage surfaces, especially in association with
issile, and noncalcareous. The unit contains ironstone concretions, scattéred frosted quartz phosphate-replaced bivalves. Weathered surfaces of the carbonate beds locally weather to pastel shear zones. Other rocks appear little deformed and unrecrystallized.and contain recognizable
grains, and minor amounts of matr ix-supported chert and quar tzite pebbles and rare cobbles. shades of yellowish-gray. The clay shale member is poorly exposed. Dark-gray to black sooty sedimentary structures such as dune and ripple cross-bedding, lamination, and mud cracks.
bty bty Where the under lying Kemik Sandstone is thin or not present the lower part of pebble shale unit calcareous shale, siltstone, and fossiliferous limestone and dolomite best character ize most
is very silty and contains common beds of siltstone and common matrix-supported pebbles. outcrops in the map area. The formation is exposed at Last Creek at the east end of the Sadlerochit
:f:n"t'gefﬂgs g;?yfg}m‘r’g °;n%ﬁg'{;}‘azgg‘%2g ‘]‘r"‘(‘,}‘;:tg%ﬁ;ﬁm‘:‘“fo g’;ﬁf\g}nfgn"fgg‘?a’wwus Mountains were it is part of a structurally uninterrupted Mississippian to Lower Cretaceous . Mafic fgneous rocks (Pre-Misstssippian). This unit includes extrusive and/or intrusive, dark-
1 1 ) i . . 3 m e
Cretaceous) age. The lower contact fs sharp but conformable with Kemik Sandstone. Where Kemik g‘fg?gcehilﬁog’;{:ia;;‘m is also exposed in fault blocks along the foot of the northwestern P brown-weathering basaltic and/or andesitic rocks.
Sandstone fs absent, contact is unconformable on underlying Jurassic and Triassic rocks in map i
area. The upper contact is gradational with overlying Hue Shale and is placed at the change from
non-bentonitic shale below to bentonitic shale of gamma-ray zone of the Hue Shale above.
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